CONTENTS

CHAPTER 1 — PURPOSE AND NEED . .. ... e e e 1-1
1.1 PROJECT OVERVIEW ... e e e 1-1
1.2 PURPOSE AND NEED . . ... e e e e e 1-1
1.3 ENVIRONMENTAL ANALYSIS PROCESS ... ... e 1-2
1.4 DECISIONS TO BE MADE AFTER THE EISPROCESS ........................... 1-5
1.5 LAND STATUS, LEGAL AND POLICY CONSIDERATIONS ....................... 1-6

L5.1  Land Status . ... .ot 1-6
1.5.2 Land Exchange/U.S. Government and State of Utah .. ............... ... ... ..... 1-6
1.5.3  Lease Categories .. ..ottt te et et e e et et e e 1-6
1.5.4 Conformance with Federal ManagementPlans ................................. 1-8
1.5.5 Consistency with Local Plans ......... ... ... ... . .. . .. 1-9
1.6 PUBLIC INVOLVEMENT/SCOPINGOFISSUES . ... .. .. i 1-10
1.6.1 Geologyand Minerals . ............ ... it 1-10
1.6.2  Water ReSOUICES . ... .. ..ot e e e 1-10
1.6.3 AT QUality . ..ottt e 1-11
L.6.4  SOIlS ..ot 1-11
1.6.5 Vegetation and Riparian/Wetland .......... ... ... .. ... .. .. .. .. ... 1-11
1.6.6 Reclamation . .. .. ... ...ttt e 1-11
1.6.7 Terrestrial and Aquatic Wildlife ........... ... ... ... ... 1-11
1.6.8 Threatened, Endangered, Candidate, and Special-Status Species .................. 1-11
1.6.9 Livestock Management . ................uniuririreneneinnennnnnnnnn. 1-12
1.6.10 Cultural RESOUICES . . . . .ottt e e e e e e e e 1-12
L6.11 Land USe . ...ttt e e e e e e e e e 1-12
1.6.12 ReCTEAtION . .. ..ottt ettt e e e e e e e e e 1-12
1.6.13 Visual ReSOUICES . .. ..ottt e e e e e 1-12
LL6.14 NOISE . oottt ettt e e e e 1-12
1.6.15 Social and Economic Values ............ ... .. 1-12
1.6.16 Healthand Safety .. ........... i i e e 1-13
1.6.17 Hazardous Materialsand Waste ................ ...t 1-13
1.7 CRITICAL ELEMENTS ANALYSIS .. ..o e 1-13
1.8 AUTHORIZING ACTIONS .. e e e e 1-14

CHAPTER 2 — PROPOSED ACTION AND ALTERNATIVES ....... ... ... .. ... .. ....... 2-1

2.1 ALTERNATIVE 1 — PROPOSED ACTION ... ... i 2-1

2.1.1 Well Field Development ... ........... .ottt 2-1
2.1.1.1  Overall Field Development Proposal .. ........... ... ... ... . .. 2-1
2.1.1.2  Company Breakdown of Proposed Well Field Development ................. 2-27
2.1.2 Transmission Pipeline .......... ... ... i 2-29
2.1.2.1 Construction Phase ....... ... . . . . 2-29
2.1.22 Operation Phase . ............ i 2-36
2.1.2.3 Decommissioning/Reclamation Phase . ............. ... ... ... ......... 2-36

2.2 ALTERNATIVE 2 — PROPOSED ACTION WITH ADDITIONAL
ENVIRONMENTAL PROTECTION MEASURES .. ... .. .. .. 2-36
2.2.1 Primary Elements Comprising this Alternative .. ......... .. .. .. ... .. ... ... .... 2-40
2.2.2  Workforce and Construction Resource Requirements .......................... 2-42
2.3 ALTERNATIVE 3 —NO ACTION ALTERNATIVE ........ ... ... ..., 2-43
2.3.1 Primary Elements Comprising this Alternative .. ........... .. .. ... .. ... ... .... 2-46

i



CONTENTS

2.3.2  Water Production .. ....... ...t 246
2.3.3 Workforce and Construction Resource Requirements .......................... 2-46
2.4 ALTERNATIVES CONSIDERED — BUT NOT EVALUATED IN DETAIL . .......... 2-49
2.4.1 Alternative Well Densities . ... ..o oottt 2-50
2.4.2 Proposed Action with Certain Areas Excluded from Development ................ 2-50
2.4.3 Specific Buffers Around Residences . .............. .. ..., 2-50
2.4.4 Deeper Disposal Wells ... ... 2-50
2.4.5 Alternate Produced Water Disposal Methods ................................. 2-50
2.4.6 Directional Drilling . ........ ... i e 2-53
247 Staged Development .. ...........iti 2-53
2.4.8 Alternative Transmission Pipeline Routes .................. ... ... ......... 2-53
2.5 SUMMARY ALTERNATIVES AND IMPACTS ... .. ... .. 2-53
CHAPTER 3 — AFFECTED ENVIRONMENT ... ... .. i 3-1
3.1 GEOLOGY AND MINERALS . ... e e e e 3-1
3.1.1 Physiography and Topography ...............uiiiiiin e, 3-1

3 1.2 Sratigrapiy ..o 3-2
313 SHIUCHUTE . . . .ot 3-5
3.1.4 Geologic Hazards . . ... ot e 3-5
3.1.5 Mineral RESOUICES . .. ..ot v et e e e e 3-6
3151 O0l o 3-6
3.1.5.2  Conventional Natural Gas .. ............iuiitnn e, 3-6
3.1.53 Coalbed Methane ... ............ . it 3-7
3.1.54 0 Coal .o 3-7
3.1.5.5 Sand, Gravel, and Stone Resources . ......... ..., 3-8

3.2 WATER RESOURCES . ... e e e 3-9
3.2.1 Regional OVerVIEW . ...ttt e e ettt e 3-9
3.2.2  GroundwWater .. ... ...ttt e 3-11
3.22.1 Groundwater Flow . ... ... .. . 3-11
3.2.2.2  Groundwater Quality .. ........ ...ttt 3-15
3223  Groundwater USE . ... .o vttt ettt et e 3-21
3.2.3  SUrface Water .. ..ottt 3-22
3231 Water QUantity . ... ov vttt e e 3-22
3.23.2 Surface Water Quality ... ...ttt 3-27
3233  Water Use . ...t 3-36

33 AIR QUALITY ..ttt e e e e e e e e e e e 3-37
331 ClMAL . ..ottt ettt e e e e 3-37
3.3.2 Existing Air Quality . ... ...t 3-42
3.3.3 Regulatory Status . ... ... e 3-44
34 SOILS o 3-45
341 NoOrth Area . ..ot 3-45
342 SoUth Area . ...t 3-49
3.5 VEGETATION ... e e e e e e 3-49
3.5.1 Regional OVervIiEW ... ...ttt ettt et 3-49
3.5.2  Vegetation TyPeS . .ottt ettt 3-59
3.5.2.1  Sagebrush/Grass .. .........o.iiirii 3-59
3.522  PInyon/JUNIper . ... ...ttt e 3-60
3.5.2.3  Salt DeSert ..ottt 3-61



CONTENTS

3524 AGriCUItUIe . . ..ot e 3-61
3525 BarrenLands . ... 3-61
3.52.6 Mountain Fir ... ... e 3-61
3527 Urban ... 3-62
3.5.2.8 S PIUCE-IIT .ottt 3-62
3.5.2.9 Ponderosa Pine—Mountain Shrub ............... ... ... ... .. .. ... ..., 3-62
352,10 ASPOI .ot 3-62
3.5.2.11 Riparian and Wetland Areas .............cciiitninnnneanns 3-62
3.53 NoXIoUs Weeds . ..ottt 3-63
3.6 RIPARIAN AREAS . . o e e e 3-63
3.7 WILDLIFE . ..o e e e 3-65
3.7.1  AQUALIC SPECIES . . vttt ettt et e e e 3-65
3701 NOTth ATEa . .o oot 3-65
37.1.2 0 South ATea . ..ottt 3-65
3.7.2 Terrestrial Wildlife .......... . ... .. . e 3-68
3721 BigGame .. ..ot 3-69
3.7.2.2  RaPIOTS . ot 3-71
3723 Upland Game . .. ...ttt 3-72
3.7.2.4 Furbearers/Predators . ... ...... ...ttt 3-73
3.7.2.5  Small Mammals . .. ... .. e 3-73
3.7.2.6  Waterfowl and Shorebirds .. .......... ... i 3-73
3727 SONEDITAS . ..ot e 3-74
3.7.2.8 Reptiles and Amphibians ... ............ .. i 3-74

3.8 SPECIAL-STATUS SPECIES . . . .. o e e e e 3-74
3.8.1 Special-Status Plant Species .. .............iiiii 3-74
3.8.2 Special-Status Wildlife Species . ... 3-80
3.8.3 Special-Status AQUatic SPECIES . .. .. v vt e 3-87
3.9 CULTURAL RESOURCES ... .. e e e 3-89
3.9.1 Regional OVerVIEW ... ...ttt ettt 3-90
3911 Prehistory . ..ot 3-90
3.9.1.2  HiStOTY .ottt et 3-92
3.9.2 Known Cultural Resources . ...............iiiiiiinn i 3-93
30 LAND USE ..o e 3-97
3.10.1 Land Status/Ownership . ... ...ttt 3-97
3.10.2 Land USe . ..ottt e 3-97
3.10.2.1 Agriculture/Range . ............o it 3-97
3.10.2.2 Oil and Gas Developments . ...............iuintninininrnnnnenanenenns 3-98
3.10.2.3 MINING .ottt e e et e e e e e e 3-98
3.10.2.4 Residential ... ... ... i 3-99
3.10.2.5 Utilities and Rights-of-Way .. ....... ... . i 3-100
3.10.3 Land Use Planning and Management ............... ... .. c.ciiniinennen.... 3-100
3.10.3.1 BLM Land Management Direction .............. .. .. ..., 3-100
3.10.3.2 Carbon County Land Use Planning .. ........... .. ... ..., 3-101
3.10.3.3 Emery County Land Use Planning ............ .. .. .. ... .. .. . o, 3-102
3.10.3.4 Utah State Land Management . ................ouitirurerenenenennnn.. 3-102
3.10.3.5 Manti-La Sal National Forest Management ............................. 3-103
3.10.4 TransSportation . ... ... ..u vttt ettt ettt et e e 3-103
3.10.4.1 PublicRoad Network .. ....... ... .. i, 3-103



CONTENTS

3.10.4.2 BLMROAAS ..ottt 3-104
3.10.4.3 County Transportation Planning ........... .. .. ... .. .. .. .. ... .. ..... 3-105
3.10.4.4 Other Transportation . ... ... ....uuvu ittt eeeeeeenens 3-106
3.11 LIVESTOCK MANAGEMENT . ... e 3-107
3.11.1 Regional OVeIrVIEW . ...ttt ettt et et ettt 3-107
3.11.2 Allotments in Project Area . .......... ...ttt 3-107
3.11.3 Carrying Capacity, Livestock Management and Facilities ...................... 3-107
3.12 RECREATION ..o e e e e e e 3-107
3021 IntrodUCtion . ... .v .ttt 3-107
3.12.2 Recreation USe . . ..ot vttt e e e e 3-110
3221 Trails .o 3-110
3.12.2.2 Huntingand Fishing ... .......... .. . i, 3-112
3.12.2.3 Other Recreation Use . .. .....vti it 3-113
3.12.3 Developed Recreation Areas and Recreation Use Sites ........................ 3-113
3.12.4 Recreation Planning . .. ... ... ittt e 3-114
30241 BLM Lo 3-115
3.12.4.2 Manti-La Sal National Forest ............. ... ... .. . ... 3-115
3.12.4.3 County Recreation Planning . ........... ... .. ... i, 3-116
3.12.4.4 State Recreation Planning ......... ... .. .. .. .. . ... 3-116
3.13 VISUAL RESOURCES . . .. e e e 3-117
3.13.1 Visual Resource Management . ... ..........uutntnininnnrenenenenenenennn. 3-117
303 11 BLM L 3-117
303,12 FOrest SEIVICE ..t vtv ettt e et e e 3-117
3.13.1.3 County Visual Resource Management ..................couuuuenenen... 3-117
3.13.2 General Visual Characteristics ... ..........uuintntninte e, 3-118
31321 NOrth Area . ..ottt e 3-118
31322 South Ar€a . ..ot 3-119
3.13.3 Key Observation Points (KOPs) ......... .. ... . i, 3-119
31331 North Area . ..ot 3-119
31332 South Area . ..ot 3-120
3 4 NOISE .o 3-121
3.15 SOCIAL AND ECONOMIC ENVIRONMENT . ....... ... ... 3-122
3.05.1 Population ... ... 3-122
3.15.2 Local Economy, Employment, and Wages ..................c.coiririnennn... 3-128
3053 HOUSING ..ottt et e e e e e 3-134
3.15.4 Community Facilities and Services . .............coiiininrer ... 3-141
3.15.4.1 Roads, Water and Wastewater Systems, and Solid Waste Disposal ........... 3-141
3.15.4.2 Public Schools, Law Enforcement and Fire Protection, and Medical Facilities .. 3-142
3.15.5 Public FInance .. ...t 3-142
3.15.6 Quality of Life .. ... 3-144
3.05.6.1 TOULISITL &\ vt ittt et e et e e e e et e e et e e e e e e 3-144
CHAPTER 4 — ENVIRONMENTAL CONSEQUENCES . ...... .. ... ... ... 4-1
4.1 GEOLOGY AND MINERALS . ... e e 4-1
4.1.1 Directand Indirect Effects ... ......... .. i 4-2
4.1.1.1 Alternative 1 — Proposed Action . .............cuiininiininrnrenenenanns 4-2
4.1.1.2  Alternative 2 — Proposed Action with Additional Environmental
Protection MEasures ... ......o.uuuntttn e 44



CONTENTS

4.1.1.3  Alternative 3 — NO ACHON . ...\ vt vttt ittt ettt 44
4.1.2 Impacts SUMMATY . . ... ...ttt e e e 44
413 MIBGAtION .o\ttt ittt et e e e e e 44
4.1.4 Unavoidable Adverse Effects .............. i 4-5

4.2 WATER RESOURCES . ... e e e e e 4-5
4.2.1 Directand Indirect Effects ... ......... .. i 4-5
4.2.1.1 Alternative 1 — Proposed Action . .............cuinininininrnrenenananns 4-5

4.2.1.2  Alternative 2 — Proposed Action with Additional Environmental
Protection MEasures .. .......o.vtirin ettt 4-10

4.2.1.3 Alternative 3 — No Action Alternative . .. ............vtvririneeennn... 4-13
4.2.2 Impacts SUMMATY . ... ..ottt e 4-14
423 MItZAtION ..\ttt e e 4-15
4.2.4 Unavoidable Adverse Effects ........... ... i 4-16

43 AIR QUALITY .ot e e e e e 4-16
4.3.1 Directand Indirect Impacts .. ........ ...ttt 4-16
4.3.1.1 Alternative 1 — Proposed Action . .............oiiiiiiiririrennnn.. 4-16

4.3.1.2 Alternative 2 — Proposed Action with Additional Environmental
Protection MEasures .. ........c.uuirine ittt 4-23

43.1.3 Alternative 3 — NO ACHON ... ..o\ttt et 4-24
4.3.2 Summary of Impacts ... ...ttt 4-24
433 MItGAtION .o\ttt ettt et e e 4-25

4.3.3.1  Compressor EMiSSIONS . . ... o.vt ettt it 4-26

4.3.3.2 Mitigated Air Quality Impacts . ......... ... . i 4-27

4.3.3.3 Mitigated Near-Field Visibility Impacts ................. .. ... ... ...... 4-28

4.3.3.4 Mitigated Far-Field Class I Visibility Impacts ............................ 4-28
4.3.4 Unavoidable Adverse Impacts . ...........cu ittt 4-28

44 SOILS o 4-29
4.4.1 Directand Indirect Effects .. ........ ... .. i 4-29
4.4.1.1 Alternative 1 — Proposed Action . .............uiiiiiririrnenennnn.. 4-29

4.4.1.2 Alternative 2 — Proposed Action with Additional Environmental
Protection MEasures .. .........vuirvn ettt 4-30

4.4.1.3 Alternative 3 — NO ACHON ... ..o\ttt et 4-31
4.4.2 Impacts SUMMATY . ... ..ottt e e e e 4-31
443 MItZAtION ..\ttt ettt e e 4-32
4.44 Unavoidable Adverse Effects ........... ... i 4-33

4.5 VEGET ATION .. e e e e e 4-33
4.5.1 Directand Indirect Effects ............. .. i 4-33
4.5.1.1 Alternative 1 — Proposed Action . .............uiiiiiriririnennnnnn... 4-33

4.5.1.2  Alternative 2 — Proposed Action with Additional Environmental
Protection MEasures .. ........o.vuirine ettt 4-37

4.5.1.3 Alternative 3 — NO ACHON ... ..o\ttt et 440
4.5.2 Impacts SUMMATY . ... ...ttt e e 440
453 MItGAtION ..\ttt ettt e 4-43
4.5.4 Unavoidable Adverse Effects ........... ... i, 4-43

4.6 RIPARIAN AREAS .. 4-43
4.6.1 Directand Indirect Effects ............. .. i 4-43
4.6.1.1 Alternative 1 — Proposed Action . .............oiiiiiriririnennn... 4-43



CONTENTS

4.6.1.2  Alternative 2 — Proposed Action with Additional Environmental

Protection MEasures .. .......o.vtirun ettt 4-44
4.6.1.3 Alternative 3 — NO ACHON . ... .o\ttt et 4-44
4.6.2 Impacts SUMMATY . . ... ...t e 4-45
4.06.3  MItZAtION ..\ttt et 4-45
4.6.4 Unavoidable Adverse Impacts .. ...ttt 4-45
477 WILDLIFE . . . e e e e e e e 4-45
4.7.1 IntroduCtion . .. .. ...ttt e e 4-45
4.7.2 Directand Indirect Effects .. ........... .. i 446
4.7.2.1 Alternative 1 — Proposed Action . ............c.oiiiiiiirrininnnn.. 446
4.7.2.2  Alternative 2 — Proposed Action with Additional Environmental
Protection MEasures .. ... ......vuirire ettt 4-54
4723 Alternative 3 — NO ACHON .. ...ttt et 4-59
4.77.3  Impacts SUMMATY . ... ..ot 4-61
474 MIZAtION ...ttt ettt 4-62
4.7.5 Unavoidable Adverse Effects ........... ... . i 4-62
4.8 SPECIAL-STATUS SPECIES . . . ..o e e e e e 4-62
4.8.1 Directand Indirect Effects .. ........ ... .. i 4-66
4.8.1.1 Alternative 1 — Proposed Alternative ............... ... iririninnn... 4-66
4.8.1.2  Alternative 2 — Proposed Action With Additional Environmental
Protection MEasures .. .........vuirint ettt 4-69
4.8.1.3 Alternative 3 — NO ACHON . ... .o\ttt et 4-70
4.8.2 Impacts SUMMArY . . ... ...t e 4-71
4.8.3  MItIAtION ..\ttt et 4-71
4.8.4 Unavoidable Adverse Effects ........... ... i, 4-71
4.9 CULTURAL RESOURCES . ... e e e e e e 4-72
4.9.1 Directand Indirect Effects ........... ... i 4-72
4.9.1.1 Alternative 1 — Proposed Action . .............oiiiiiriririnennnnnnnn.. 4-74
4.9.1.2  Alternative 2 — Proposed Action with Additional Environmental
Protection MEasures .. ........c.utirtne ittt 4-74
4.9.1.3 Alternative 3 — No Action Alternative . .. ........ ... vtirinieennn... 4-74
4.9.2 Impacts SUMMATY . ... ...ttt e 4-75
493 MItZAtION ..\ttt ettt e e 4-75
4.9.3.1  INVENLOTY . .o v ittt e 4-76
4932 Evaluation .. .........iii 4-76
4.9.3.3  MONITOTING . o v o vttt et e e e e et ettt e 4-77
4934 Miscellaneous . ...t 4-77
4.9.4 Unavoidable Adverse Effects ........... ... . i, 4-77
410 LAND USE ..o e 4-77
4.10.1 Direct and Indirect Effects .. ........... .. i i 4-78
4.10.1.1 Alternative 1 — Proposed Action ..............co ittt 4-78
4.10.1.2  Alternative 2 — Proposed Action with Additional Environmental
Protection MEasures .. ........c.vtvrvrer ittt 4-86
4.10.1.3 Alternative 3 — No Action Alternative ............... ... vrvrenn.. 4-87
4.10.2 Impacts SUMMATY . ... ..ottt e e e e 4-87
4.10.3 MItIZAtION .o\ttt ettt et e e e 4-88
4.10.4 Unavoidable Adverse Effects ........... ... i 4-88

Vi



CONTENTS

4.11 LIVESTOCK MANAGEMENT . ... e 4-88
4.11.1 Directand Indirect Effects . .. ... ... .. . 4-88
4.11.1.1 Alternative 1 — Proposed Action ..............c0 it 4-88
4.11.1.2  Alternative 2 — Proposed Action with Additional Environmental
Protection Measures . ..............o.iuiiii i 4-91
4.11.1.3 Alternative 3 — No Action Alternative ............. .. ... .. .. ... ...... 4-91
4.11.2 Tmpacts SUMMATY . ... ..ottt 4-92
4113 MItZAtION .o\ttt ettt et e e e e e 4-92
4.11.4 Unavoidable Adverse Effects ........ ... ... . i 4-92
4.12 RECREATION ..o e e e e e 4-92
4.12.1 Direct and Indirect Impacts .. ........ ... ..ttt 4-93
4.12.1.1 Alternative 1 — Proposed Action ..............c0 ittt 4-93
4.12.1.2  Alternative 2 — Proposed Action with Additional Environmental
Protection Measures . ................iiiiii i 4-99
4.12.1.3 Alternative 3 — No Action Alternative ............. .. .. ... .. ... ...... 4-99
4.12.2 Tmpacts SUMMATY . .. ...ttt e e e e 4-99
4123 MItZAtION .o\ttt ettt e e e e e e e 4-100
4.12.4 Unavoidable Adverse Effects ........ ... .. . i 4-100
4.13 VISUAL RESOURCES . . . . e e e 4-100
4.13.1 Direct and Indirect Impacts .. .............i it 4-101
4.13.1.1 Alternative 1 — Proposed Action . ..., 4-101
4.13.1.2  Alternative 2 — Proposed Action with Additional Environmental
Protection Measures . ...............iuiiiiii 4-132
4.13.1.3 Alternative 3 — NO ACLION .. ... ..ottt 4-134
4.13.2 ITmpacts SUMMATY . ... ..ottt e e e e 4-134
4.13.3 MItZAtION .o\ttt ettt e e e e e e 4-135
4.13.4 Unavoidable Adverse Impacts .. ...........uuiiiiti e 4-135
4 1A NOISE . 4-135
4.14.1 Direct and Indirect Impacts . ... ...ttt 4-136
4.14.1.1 Alternative 1 — Proposed Action ............ ..., 4-136
4.14.1.2  Alternative 2 — Proposed Action with Additional Environmental
Protection Measures . ...............iiuiiiii 4-138
4.14.1.3 Alternative 3 — NO ACLION .. ... ...ttt 4-139
4.14.2 Summary of Impacts ... ...ttt 4-139
4143 MItIZAtION ..\ttt ettt e e e e e 4-139
4.14.4 Unavoidable Adverse Impacts .. ...........iuiiniti e 4-140
4.15 SOCIOECONOMICS . . . e e e e e e e 4-140
4.15.1 Direct and Indirect Impacts . ... ...ttt 4-140
4.15.1.1 Alternative 1 — Proposed Action . ..., 4-140
4.15.1.2  Alternative 2 — Proposed Action with Additional Environmental
Protection Measures . ...............iuiiii i 4-152
4.15.1.3 Alternative 3 — NO ACLION .. ... ..ot 4-154
4.15.2 Summary of Impacts ... ...ttt 4-154
4153 MItIZAtION . o\ttt ettt e e e e e e 4-155
4.15.4 Unavoidable Adverse Impacts .. ...........iuiiiiiin e 4-155
4.16 HEALTH AND SAFETY ..o e e e e 4-155
4.16.1 Direct and Indirect Impacts .. .......... ...ttt 4-155
4.16.1.1 Alternative 1 — Proposed Action ............ ...t 4-155

vii



CONTENTS

4.16.1.2  Alternative 2 — Proposed Action with Additional Environmental

Protection Measures . ...............iuiiii 4-160
4.16.1.3 Alterative 3 — NO ACHON . ...t vttt e ettt 4-160
4.16.2 Summary of Impacts . ... ...ttt 4-160
4.16.3 MItIAtION . .\ttt e e et e e e e e 4-161
4.16.4 Unavoidable Adverse Impacts .. ...ttt 4-161
4.17 RECLAMATION . . .ottt e e e e e e e e e e e e 4-161
4.17.1 Alternative 1 — Proposed ACtion ... ...ttt 4-162
4.17.2 Alternative 2 — Proposed Action with Additional Environmental
Protection Measures . . . .. ..ottt 4-163
4.17.3 Alternative 3 — NO ACHON . ...\ttt ettt et e 4-164
4.17.4 Summary of Impacts ... ...ttt 4-164
4.17.5 MItZAtION ..\ttt ittt ettt e e e 4-165
4.17.6 Unavoidable Adverse Impacts .. ...........iuiiiti e 4-167
4.18 IRREVERSIBLE AND IRRETRIEVABLE EFFECTS ............. ..., 4-167
4.18.1 Irreversible Effects . ... ... ... 4-167
4.18.2 Irretrievable Effects ... ... ... . 4-168
CHAPTER 5 — CUMULATIVE IMPACTS . ... e e 5-1
5.1 INTRODUCTION . ... e e e e e e e e e e e 5-1
5.2 REASONABLY FORESEEABLE FUTURE ACTIONS ............ ... .. ..ccoiiin... 5-1
5.2.1 Natural Gas Development .. .............itintr i, 5-2
52.1.1  Price CBM Project . . ..o vt e 5-2
5.2.1.2 Reasonable Foreseeable Development Scenario ............................ 53
5.2.2 Proposed and Potential Coal Mines .. ............ ittt 53
5.2.3 Other Proposed and Potential Mines . ..............couiiiiirvrerenennnnnnnn.. 5-7
5.2.4 Community EXpansion ... ...........uuiuitt et e 5-8
5.2, LOgINg .ot 5-8
5.2.6 Narrows Dam Project . . ... e 5-9
5.3 RESULTS OF CUMULATIVE EFFECTS ANALYSIS ... ... .. .. i 5-9
5.3.1 Geologyand Minerals ..............i.iiinii i 5-9
5.3.2  Water RESOUICES . . ..ottt e e e e e e 5-9
5321 Water Supplyand Use . ...t 5-9
5322 Water Quality . . ...ttt 5-11
5.3.2.3 Future Developments . . ...ttt 5-12
5.3.3 AT QUality . .ot 5-13
5.3.3.1 Cumulative Impact NOy SOUICES . . .. ..ottt 5-13
5.3.3.2  Cumulative Impact Air Quality Modeled Results .......................... 5-13
5.3.3.3 Regional Haze Near-Field Cumulative Impacts ........................... 5-15
5.3.3.4 Regional Haze Far-Field Class [ Cumulative Impacts . ...................... 5-15
5.3.3.5 Mitigated Cumulative Impacts . . ...t 5-15
534 S00lS .o e 5-17
5.3.5  Vegetation .. ..ottt e 5-18
5.3.6 RIPArian ATCas ... ... .vtitt ettt 5-19
53.7 Wildlife ... 5-19
5371 AQUAtIC SPECIES . . vttt ettt et e 5-19
5.3.7.2  Terrestrial Wildlife . ....... ... .. . 5-19
5.3.8  Special-Status SPECIES . . v v vttt e 5-20



CONTENTS

5.3.9 Cultural RESOUICES . . .ot v vttt et e e et ettt 5-21
5310 Land Use . ..ottt 5-22
5.3.11 Livestock Management . ... ... ......uuurireneneenennneeeanenenanns 5-23
5.3.12 RECTEAtION . ..\ttt e e e 5-23
5.3.13 Visual ReSOUICES . ..ottt et e et e et 5-24
5314 NOISE .« .ttt ettt et e e e e e 5-25
5.3.15 SOCIOCCOMOMIUICS . . v\ v ottt et ettt e et e e ettt ettt et e et eenas 5-25
5.3.15.1 Population . ... 5-25
5.3.15.2 Employment, Wages, and Local Economy ............................... 5-26
5.3.15.3 HOUSING ..ottt et e 5-29
5.3.15.4 Community Facilities and Services ........... ... ... 5-30
5.3.15.5 PublicFInance .. ............ i 5-30
5.3.15.6 Qualityof Life .. ... . 5-31

5.3.16 Healthand Safety . ........ ..o i e 5-32
CHAPTER 6 — CONSULTATION WITHOTHERS ....... ... .. . 6-1
CHAPTER 7—LIST OF PREPARERS . . .. ... . e 7-1
CHAPTER 8 — GLOSSARY AND ACRONYMS ... . e 8-1
CHAPTER 9 — REFERENCES CITED . . .. ... e e e e 9-1
IN D E X . I-1

X



CONTENTS

FIGURES

Figure 1-1
Figure 2—1
Figure 2-2
Figure 2-3
Figure 24
Figure 2-5
Figure 2—-6
Figure 2-7
Figure 2-8
Figure 3—1
Figure 3-2
Figure 3-3

Figure 34

Figure 3-5
Figure 3—6
Figure 3—7
Figure 3-8
Figure 3-9
Figure 3—10
Figure 3—-11
Figure 3—12
Figure 3—13

Figure 3—14
Figure 3—-15
Figure 3—16
Figure 3—17
Figure 3—-18
Figure 3—19
Figure 3-20
Figure 3-21
Figure 4-1
Figure 4-2
Figure 4-3
Figure 44
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8
Figure 4-9
Figure 4-10a
Figure 4-10b
Figure 5-1

General Location of the Proposed Project . ........... ... ... ... ......... 1-3
Typical Roadbed and Pipeline/Utility Trench Cross Section .................. 2-5
Typical Well Pad Schematic .......... .. .. . .. . . ... 2-7
Electricity Forecast for the Ferron Natural Gas Project ..................... 2-10
Schematic of a Typical Central Production Facility ........................ 2-12
Schematic of a Typical Production Well Pad . ........... .. ... .. ......... 2-19
Location of Chandler’s Proposed Federal Unit ............................ 2-31
Transmission Pipeline Right-of-way Typical Cross Section . ................. 2-33
Transmission Pipeline Right-of-way Typical Slope Construction ............. 2-34
Stratigraphic Geohydrologic Column ........... ... .. .. .. ... .. ... ... ..... 33
Northwest-Southeast Geologic Cross-Section of Castle Valley ............... 3-10
Diagrammatic Section Showing Sources of Recharge to and Discharge From

the Ferron Sandstone Aquifer in the Emery Area, 1979 ..................... 3-12
Potentiometric Surface of Navajo Sandstone Aquifer North and West of

San Rafael Swell .. ... ... .. 3-14
Stiff Diagrams for Wells in the Ferron Sandstone Aquifer Produced Water .. ... 3-19
Trilinear Diagrams for Wells in the Ferron Sandstone Aquifer Produced Water .. 3-20
Navajo Aquifer Water Quality Characteristics . ................ .. ... ...... 3-23
Stiff Diagrams for Wells in the Navajo-Nugget Aquifer..................... 3-25
Trilinear Diagrams for Wells in the Navajo-Nugget Aquifer ................. 3-26
Stiff Diagrams for Sites on the Price River ............ ... ... .. .. ... .... 3-30
Stiff Diagrams for Sites on the Cottonwood Creek .. ....................... 3-31
Stiff Diagrams for Sites on the Huntington Creek and the San Rafael River . . . .. 3-32
Wind Frequency Distribution UPL Clawson, Utah, January 1 —

December 31, 1086 . ... 3-43
Population Estimates .. .............ouitiir i 3-123
Population Growth .. ... ... . . 3-126
Population Projections . ...ttt 3-127
Carbon County Employment by Industry ............ ... ... .. ... ....... 3-132
Emery County Employment by Industry .............. .. ... ... .. ..... 3-133
Utah Employment by Industry .. ........ ... .. . 3-136
Employment by Industry — 1995 ... ... . .. 3-137
Per Capita Income and Average Income, 1995 ........................... 3-140
KOP NI o 4-105
KOP N2 4-107
KOP N3 4-109
KOP S4 4-115
KOP S5 4-117
KOP S6 ..o 4-119
KOP ST 4-121
KOP S8 4-123
KOP SO 4-125
KOP S10a ... 4-127
KOP S10b ... 4-129
Cumulative Sources Locations ............. ... .. .. 5-5



CONTENTS

TABLES

Table 1-1
Table 1-2

Table 2—-1
Table 2-2
Table 2-3
Table 24
Table 2-5
Table 2-6
Table 2-7
Table 2-8
Table 2-9
Table 2-10
Table 2-11
Table 2-12
Table 2-13
Table 2-14
Table 2-15
Table 2-16
Table 2-17
Table 3—-1
Table 3-2
Table 3-3
Table 34
Table 3-5
Table 3-6
Table 3—7
Table 3-8
Table 3-9
Table 3—-10
Table 3—11
Table 3—-12
Table 3—-13
Table 3—-14
Table 3—-15
Table 3—-16
Table 3—-17

Table 3—18

Table 3—-19
Table 3-20
Table 3-21
Table 3-22
Table 3-23

Locations of Land and Mineral Estates Included in the 1998 Land Exchange . ...... 1-7
Major Permits, Approvals, and Consultations Potentially Required for

the Ferron Natural Gas Project .......... ... ... ... 1-15
Alternative 1 Ferron Natural Gas Project Facilities ........................... 2-2
Summary of Above Ground Power Lines for the Proposed Action .............. 2-11
Estimated Employment Requirements for Ferron Natural Gas Project............ 2-14
Summary of Water Requirements for the Proposed Action .................... 2-15
Summary of Sand and Gravel Requirements for the Proposed Action ............ 2-15
Alternative 2 Ferron Natural Gas Project Facilities .......................... 2-41
Summary of Above Ground and Buried Power Lines for Alternative2 ........... 2-43
Estimated Employment Requirements for Alternative 2 . ...................... 2-44
Summary of Water Requirements for the Alternative2 ....................... 2-45
Summary of Sand and Gravel Requirements for Alternative 2 .. ................ 2-45
Alternative 3 Ferron Natural Gas Project Facilities .......................... 2-47
Estimated Employment Requirements for Alternative 3 . ...................... 2-48
Summary of Water Requirements for Alternative 3 .......................... 2-49
Summary of Sand and Gravel Requirements for Alternative 3 .................. 2-49
Relative Ranking of Treatment/Disposal Technologies for Dissolved Solids . .. ... 2-52
Comparison of Alternatives Considered in Detail .. .......................... 2-55
Ferron Natural Gas EIS Summary of Impacts ............................... 2-57
Groundwater Quality in the Ferron Sandstone and Navajo-Nugget Aquifers . ...... 3-16
Ferron Water Quality Produced From the Buzzard Bench Field ................ 3-17

Stream Flow Discharge Data (in vicinity of Project Area) ..................... 3-28
Surface Water Quality Data (in vicinity of Project Area) ......................
Water Quality Data (Various Storet Sites)
Division of Water Resources Water Balance Summary ....................... 3-36

Water Supply Information (Various Water System Sites) ..................... 3-38
Water Use — Cottonwood Creek and Huntington Creek ...................... 3-41
Culinary and Secondary Water Usage, Emery County Communities 1996 ........ 3-41
Climatology of Ferron Project Area ......... .. .. ... .. .. . i, 3-42
National and Utah Ambient Air Quality Standards . .......................... 344
Characteristics of North Area Soils . ......... ... .. i 3-46
Characteristics of South Area Soils . ......... ... .. i 3-50
Vegetation Types by Facility . ........ ... 3-59
Ecological Sites Found Within the Project Area ... ......... ... .. ... ... ..... 3-60
Noxious Weeds of CONCeIn ... ..ottt e 3-64
Summary of Fish Electroshocking Results From Stations in Huntington,

Meetinghouse, Fish, Deer, and Cottonwood Creeks

October 21-23, 1997 . ..o 3-66
Macroinvertebrate Bioassessment Metrics for Stations in Huntington,

Meetinghouse, Fish, Deer, and Cottonwood Creeks, October 21-23, 1997 ........ 3-67
Number and Status of Raptor Nests Within the Project Area ................... 3-72
Summary of Special-Status Species .............. i 3-75
Cultural Resource Sites within the Ferron Natural Gas Project Area ............. 3-94
Land Ownership in the Project Area ......... ... ... . .. i, 3-97
Drilling Permits in Carbon and Emery Counties . ............... ... .. ... ..... 3-99

X1



CONTENTS

Table 3-24
Table 3-25
Table 3-26
Table 3-27
Table 3-28
Table 3-29
Table 3-30
Table 3-31
Table 3-32
Table 3-33
Table 3-34
Table 3-35
Table 3-36
Table 3-37
Table 3-38
Table 3-39
Table 3—40
Table 3-41
Table 4-1

Table 4-2
Table 4-3
Table 44
Table 4-5
Table 4-6
Table 4-7
Table 4-8
Table 4-9
Table 4-10
Table 4-11
Table 4-12
Table 4-13
Table 4-14
Table 4-15
Table 4-16

Table 4-17
Table 4-18
Table 4-19
Table 4-20
Table 4-21
Table 4-22

Table 4-23
Table 4-24

Table 4-25
Table 4-26

Residences within the North and South Areas, and the Pipeline Corridor ......... 3-99
Rights-of-Way in the Project Area .......... .. .. .. . .. ... 3-101
Annual Average Daily Traffic Counts in Carbon and Emery Counties .......... 3-105
Summary of BLM Grazing Allotments . ............ .. .. .. .iiiiiiiin... 3-108
BLM Range Management Category Types . ..., 3-110
Big Game Hunting in North and South Study Areas .. ....................... 3-112

Annual Visitation in State Parks In Carbon and Emery Counties, Utah; 1986-1996 3-114

Estimated Noise Levels in Towns Near Ferron Natural Gas Project ............ 3-122
City Population Estimates for Carbon and Emery Counties, Utah, and U.S.A. .... 3-124
Percentage of Total Population by Selected Age Groups, 1995 ................ 3-125
Racial Composition By County and State, 1980 and 1994 .................... 3-129
Historical and Projected Employment by Industry — Carbon County ........... 3-130
Historical and Projected Employment by Industry — Emery County ........... 3-131
Historical and Projected Employment by Industry — State of Utah .. ... ..... ... 3-135
Labor Income by Industry, 1995, Average Annual Wage and Annual Payroll . . . .. 3-138
1995 Annual Payroll by Industry by State and County ....................... 3-139
Per Capita Personal Income and Average Annual Wage, 1995 ................. 3-141
Number of Offenses Reported — 1996 .. ....... ... ... . .. 3-143

Ferron Natural Gas Project Construction-Related Fugitive Dust
Emissions (PM () ..o otiti e e 4-11

Ferron Natural Gas Project NOy and CO Emissions from Compressors .......... 4-19
Ferron Natural Gas Project Proposed Action NO, and CO Air Quality Impacts .... 4-20
Ferron Natural Gas Project NOy Emissions with Mitigation ................... 4-26
Ferron Natural Gas Project Mitigated NO, and CO Air Quality Impacts .......... 4-27
Vegetation Disturbed for Construction of Project Facilities Under Alternative 1 ... 4-34
Vegetation Disturbed for the Life-of-Project Facilities Under Alternative 1 ... .... 4-36
Vegetation Disturbed for Construction of Project Facilities Under Alternative 2 ... 4-38
Vegetation Disturbed for the Life-of-Project Facilities Under Alternative 2 ... . ... 4-39
Vegetation Disturbed for Construction of Project Facilities Under Alternative 3 ... 4-41
Vegetation Disturbed for the Life-of-Project Facilities Under Alternative 3 .. ... .. 442
Summary of Direct and Indirect Effects to Special-status Species ............... 4-63
Number of Facilities in North Area by Land Ownership ...................... 4-79
Number of Facilities in South Area by Land Ownership ...................... 4-80

Proposed Disturbance in South Areaby Land Use ............. ... .. ... ...... 4-82
Number of Wells Within One-Half Mile and One Mile of Residences

in North and South Areas ........ ... ... . i 4-83
Impacts to Grazing Allotments ............ . ... 4-89
North Area Facilities in ROS Classes ............ ..., 4-95
Proposed South Area Facilities in ROS Classes ............ ... .. ... ... ..... 4-97
Proposed and Existing North Area Facilities in VRM Classes . ................ 4-103
Proposed and Existing South Area Facilities in VRM Classes . ................ 4-112
Ferron Natural Gas Proposed Action, Distribution of Aboveground

Power Lines by VRM Class and Land Ownership .......................... 4-131
Ferron Natural Gas Alternative 2, Distribution of Aboveground Power

Lines by VRM Class and Land Ownership .. ......... ... .. ... ... ... .... 4-133
Noise Impacts of Various Types of Construction Equipment .................. 4-136
Residences Within 1,500 Feet of Proposed Wells . .......................... 4-137
Comparison of Local and Outside Project Area Employment ................. 4-141

Xil



CONTENTS

Table 4-27
Table 4-28

Table 4-29

Table 4-29
Table 4-30
Table 4-31
Table 4-32
Table 5-1

Table 5-2
Table 5-3
Table 54
Table 5-5
Table 5-6
Table 5-7
Table 5-8
Table 5-9
Table 7-1
Table 7-2

Estimated Combined Expenditures and Production Costs .................... 4-144
Projected Combined Annual Production and Federal, State and Local

Royalties for Alternative 1 ........ ... .. 4-149
Projected Combined Annual Production and Federal, State and Local

Royalties for Alternative 2 .. . ... ... 4-153
Reclamation Potential for Project Facilities Under Alternative 1 ............... 4-162
Ferron Natural Gas Project Reclamation Liability .......................... 4-163
Reclamation Potential for Project Facilities Under Alternative 2 .. ............. 4-164
Reclamation Potential for Project Facilities Under Alternative 3 .. ............. 4-165

Distribution of Natural Gas Wells Among Natural Gas Projects Comprising

the Reasonably Foreseeable Future Actions ............ .. ... ... .. . .. .. ..
Cumulative Impacts Disturbance for Natural Gas Activities ....................
Water Use in the San Rafael and Price River Basins, Utah ....................
NOy Emissions in the Cumulative Impact Analysis Area ......................
Cumulative NOy Mitigated Emissions from Compressors .....................
Summary of Cumulative Effects to Mule Deer Winter Range ..................
Summary of Cumulative Effects to Elk Winter Range ........................
Cumulative Well Placement by BLM VRM Class ...........................
Cumulative Projects — Employment and Project Schedule Information ..........
List of Preparers for BLM . ... ... ...
List of Preparers for Greystone . ........... ...t

PLATES (Volume II)

Plate 2—-1
Plate 22
Plate 2-3
Plate 24
Plate 2-5
Plate 2-6
Plate 3—1
Plate 3-2
Plate 3-3
Plate 3-4
Plate 3-5
Plate 3-6
Plate 3—7
Plate 3-8
Plate 3-9
Plate 3—10
Plate 3—11
Plate 41
Plate 4-2
Plate 4-3
Plate 44
Plate 5-1
Plate 5-2
Plate 5-3

Alternative 1 — Proposed Action

Alternative 1 — Electrical Power Distribution

Alternative 1 — Road Maintenance

Alternative 2

Alternative 2 — Electrical Power Distribution

Alternative 3 — No Action

Known Recoverable Coal Resource Areas and Current Coal Leases
Hydrology

Critical Soils on Slopes Greater Than 6 Percent

Vegetation Cover Types

Elk Winter Ranges and Big Game Corridors

Mule Deer Winter Ranges and Big Game Corridors

Land Use

Zoning

Grazing Allotments

Recreation

Visual Resources

NO, Annual Air Quality Impacts — Proposed Action Plus Background
NO, Annual Air Quality Impacts — Mitigated Proposed Action Plus Background
Slope Map

Reclamation Potential

Reasonably Foreseeable Development Scenario

NO, Annual Air Quality Impacts — Cumulative Effects

NO, Annual Air Quality Impacts — Cumulative Effects Plus Background (Mitigated)

xiii



CONTENTS

APPENDICES (Volume II)

Appendix A Reclamation Plan

Appendix B Hazardous Substances Management Plan

Appendix C  Weed/Vegetation Management Plan

Appendix D Soil Gas Survey of the Ferron Sandstone Member of the Mancos Shale, Northern Emery
County, Utah

Appendix E  Soil Loss, Sediment Production and Salt Delivery Calculations

Appendix F Responses to Comments on the DEIS

X1v



